Extracellular hemicellulolytic enzymes from the maize endophyte Acremonium zeae.
Microorganisms that colonize plants require a number of hydrolytic enzymes to help degrade the cell wall. The maize endophyte Acremonium zeae was surveyed for production of extracellular enzymes that hydrolyze cellulose and hemicellulose. The most prominent enzyme activity in cell-free culture medium from A. zeae NRRL 6415 was xylanase, with a specific activity of 60 U/mg from cultures grown on crude corn fiber. Zymogram analysis following SDS-PAGE indicated six functional xylanase polypeptides of the following masses: 51, 44, 34, 29, 23, and 20 kDa. Xylosidase (0.39 U/mg), arabinofuranosidase (1.2 U/mg), endoglucanase (2.3 U/mg), cellobiohydrolase (1.3 U/mg), and beta-glucosidase (0.85 U/mg) activities were also detected. Although apparently possessing a full complement of hemicellulolytic activities, cell-free culture supernatants prepared from A. zeae required an exogenously added xylosidase to release more than 90% of the xylose and 80% of the arabinose from corn cob and wheat arabinoxylans. The hydrolytic enzymes from A. zeae may be suitable for application in the bioconversion of lignocellulosic biomass into fermentable sugars.